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Disclosed are synthetic and "humanized" versions of green fluorescent protein (GFP) genes adapted for 
high level expression in mammalian cells, especially those of human origin. Base substitutions are made 
in various codons in order to change the codon usage to one more appropriate for expression in 
mammalian cells. Recombinant vectors carrying such humanized genes are also disclosed. In addition, 
various methods for using the efficient expression of humanized GFP in mammalian cells and in animals 
are described. 
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J lite (1993) 13, Rtt«BC*»?**£f©»iUi»««Ofc»©>1— r-f 
9J14t>/t~K*>hIllNt&f927of 3* (particle tafeartenl-aetfli 
led ceac transfer >?»1qco1) naJb*BJtttZ- ZO'CttX. ZtltfiCQXl 
&««^©«fi^»afflfc*«>«*«&*ifei VT«/8 * ft** £ £ ft 



ni*&ii»«. mM:jr*>r-*int»«fe*©tt*tt, nawaan. fix- 
«u: rvu7^?->ftaj tif «fn« (cohm, ]93s. aa-. nt&mmzm 
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m&*3tjr9'«3W&* , J M-/?-f a*itftfiE**jn* 
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Number =[AY0042t3] 



LOCUS AY004213 954 bp DMA linear SYW ^Jlii^OOO^ 

DEFINITION Synthetic construct luciferase (clue) gene, complete cds. 
ACCESSION AY004213 
VBfclON AY0O4213.1 
KEYWORDS 

SOURCE Renilla renifornns 

ORGANISM synthetic construct 
artificial sequences. 
REFERENCE 1 (bases 1 to 954) 

AUTHORS Ferbit^L, Deinlnger.fl. „ Fuhnwnn.M. and Hecemann,P. 

TITLE A synthetic gene coding for Renilla luciferase fs z versatile 
expression marker in green algae 

JOURNAL Unpublished 
REFERENCE 2 (bases 1 to 954) 

AUTHORS Ferbitz»L., Deinlnger, W. . Fuhnnann.Bi and Hegemann,R. 

TITLE Direct Submission 

JOURNAL Submitted (O4-AJL-2O00) Instltut fuer Biochsmle, Universitaet 
Regensburg. UnJversitaetstr. 31, Regensburg 93040, €enaany 
FEATURES Location/Qualifiers 
source 1..954 

/orEani's»=* synthetic con s truc t* 
/moLtype= w gencinic OKA' 
/db xref^ taxon: 32630" 
/focus 

source 11.. 946 

/organ i sap" Ren ilia rent form is" 

/n»ljtype="genofliic DMA" 

/db_xref ="tBxpn: 61 36" 
gene 11. -946 

/gene="c luc" 
CDS 11.. 946 

/gene="cluc" 

/tC_nunber=*1-13. 12. 5" 

/codon_start=*1 

/trans Ltable=11 

/product-* I uc i f erase* 

/protein ld=~AAF93166. 1* 

/db_xref=*QI;9739244* 

/trans I at i an="MA$KVYDPEORKRH I TGPOmROCOMNVLDSF I NYYDSEKHAE 
MAV I FLH6NAASSYL1RHWPH I EPVARC 1 1 PDL 1 6HGKSaC$GN8SYRUJ>HYKYLT 
AffFELLNLPWCI IFV©OT6ACLArHYSYEhX»KIMIVHAESW 
EDIALI KSEEGEWIVLEKNFFVETBLPSK I BRKLEPEEFAAYLEPFKEK6EVRRPTLS 
WPRE 1 PLVKGGKPt)VYO I VR>fnNAYUlAi$DLPKMF I ESDP6FFSNA I VEOAWCFPWT 
EFVKVKGLHF$0EDAPDEtt8(Y 1 XSFVERVLKNDT" 

BASE COUNT 217 a 298 c 298 g 141 t 

ORIGIN 

1 gatactcgag atggccagca eggtgtacga ccccgagcag cgcaagcgca tgatcaoegg 
61 ccctcagtgg tgggctcget gcaagcagat gaacgtgctg gacagcttca tcaactacta 
121 egacagegag aagcacgccg agaaegcegt gatcttcctg cacggcaacg ccgccagcag 
181 crtacctstgg cgccaogtgg tgccccacat cgagcccgtg gcccgctgca tcatooooga 
241 cctgetcggc atffgecaaga geggcaagag cggcaacggc agetaoogee tgctggacca 
301 ctacaagtac ctcaccgcct ggttcgagct gctgaacctg cccaagaaga teatcttegt 
361 gggccacgac tggggogect gectggcett ccactacagc tacgagcacc eggeoeagat 
421 caaggccatc gtgcacgccg agagcgtggt ggacgtgato gagagctgg* acgagtggcc 
481 cgacatcgag gaggacstcg occtgatcaa gagegaggag sgegagaaga tggtgctgga 
541 gaaceacttc ttcgtggaga ccatgctgcc cagcaagatc atgegcaege tggagecega 
601 ggagttcgcc gcctacctgg agcccttcaa ggagaagggc gaggtgegee gtcccaccct 
661 gagctggect cgcgagatcc ccctggtgaa gggcggcaag cccgacgtgg tgcagatcgt 
721 gcgc&actac aacgcctacc tgcgcgccag cgacgacctg cccaagatgt tcetcgagag 
781 ogaccccggc ttcttcagca acgccatcgt ggagggegee aagaagttcc ccaacaccga 
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B41 gttcgtgaag gtgaaggecc tgcacttcsg ccaggaggac gctcccgacg agartgggcaa 
901 gtacatcaag agcttcgtgg Bgcgcgtgct gaagaacgat acgtaaggst cccg 

// 
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